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Assartion {A): Buckliing load of long columns

made of mild steel and high tension steel are

same for identical cross-seclion and end

conditions.

Reasan (R): Aligrades of steel have nearly equal

Young's modufus.

{8} bath A and R are nrue and R is the corrgct
explanation of A

(o) both A and R are true but R is not a correct
explanalion of A

{c) Aistrue but R is false

{d} Ais (alse but R s tue

March List-l and List-ll and select the correcl
answer using codes given below:
Lisi
A" Wood
B. Concrele
C.. Diamond
List-lt
1. Homogeneous, allolropic
2. Homogeneous,arthorotic |
3. Heterogeneaous, non-isolropic
Codes:
A B
@1 2
P13
©r2 3
613 2

Assertion (A): Increase in catbon conlentof steel

increases ils britleness.

Reason (R): Ullimate strength of steel increases

withincrease incarbon conlent.

{ay both A and R are lrue and R is the correct
explanation of A

{1) both A and R are rue but R is not a correct
explanation of A

{c} Ais true but B is false

{d} Aisfalse but Ris true

e X~ XY

Q4

Qs

Which of the loliowing stalemenis are correct?

1. Actual area of cross-sgction during loading
is considerad in englneering slress.

2. Within g'aslic limil, actual stress and
engineering strass are nearly the same,

3. Forpractical purposes, actual stress Is used
within elastic limil.

{a} Oniy 1

{c} Only2

(&) 2and3
{d) 1.2and3

Consider the lollowing statemenis:
1. In duelile stale, volume change does not
- ogeur Ina matal,
2. For a perlectly plastic malerial, dersity
remains conslant with application of load.

" “‘Which of the above statement(s) isfare correct?

Q6

@) Oniy 1
fe) Only2

(o) 1and2
{d) Noneolthese .

Malch List-I with List-Il and select the correct

answer using the codes given below the lisis:
Lists

A. Ralio of lateral sirain to linear strain |

B. Ratio of stress 1o strain

C. Ratio®! extension to original lengih

D. Ralio of axial pult to area of section
List-{

1. Strain 0o !
2. Poisson'sratio '
3. Tensila stress |
4, Yourg's modulus
Codes:
A B C D 1
@4 2 3 1
b}4 2 1 3
cy2z 4 3 1
2 4 1 3

Q7

Qs

Match List-1 (Material type) with List-)I
{Strass-slrain curve) and select the correct answer
using the codes given below the lisis:

List-l Listll

A. Salland weak

8. Hard and brillle 2 ﬂ[@'
C
\
[

C. Hardandstong 3. ¢

D. Soltand ough 4.

E. Hardandtough 5. °|&S®

S
C
Codes:

A B COE
@ 5§ 4 3 2 1
k) 1 2 3 4 5§
)y 58 3 2 4 1
h 1 4 3 2 5

Match List-l (Property) with List-Il (Characteristic)
and select the correcl answor by using the codes
given below the lisis:
List-1
. Faligue
Creep
. Prastlcity
. Endurance limit
List-l
1. Material conlinues to deform with time under
sustained loading
2. Decreased resislance of malerial due to
repealed reversals of siress
3. Malerial has a high probability of not failing
under reversals ol siress al magnitude below
this level

onow»

4. Malerial continues to defarm without much
increase in slress.

Codes:

A B C D
@2 1 4 3
by2 1 3 4
@t 2 4 3
@1 2 3 4

Q.9 Which of Ihe [ollowing are experimental stress
analysis techiniques?
1. Pholoelasticity
2. Swrain gauges
3. Moire Iringe technique
Which of these slatements are correct?
(a) both1and2 () both 1and 3
{c) both2and 3 (d) 1,2and 3

Q.10 Assertion {A); Sirain is a (undamental hehaviour
of the material, while the stiess is a derived
concept.

Reason (R): Strain does not have a unil while

lhe stress has a unil,

(a) both A and R are true and R is the correct
explanation oA

(b) boih A and R are true but R s noi 2 correct
explanalion of A

(c) Ais lrue bul Ris false

(d) Aisialse but A is rue

Qi

-

Which ol the following isfare characleristics ol a
fatigue fracture?

1. Roughfracture surface

2. Rough and smoath areas on fracturs surface
4. Plastic deformation

4. Conchoidal markings on lraciure surface
{a) 1,3and 4 (b) 2and4

{c) 2,3and 4 (d) 3and4

Q.12 For melals, creep becomes signilicant al
lemperatures of Ihe order of
(a) 500C
(L) hall of meling paint temperature on absalule
scale
{c) melling point temperature on abso:ule scale
(d) anylemperature



{1.13 Consider ihe following statements:

1. Astimeincreases, rale of creep deformalion
decreases wilh time,

2. Atany pointin the sleady state, tho net slrain
has elastic and plastic sirain components.

3. Creep results in progressive failure of he

* struclura.

Which of the above slalemeni(s) isfare correcl?

(a) Only2 {p) 1and3

{c) 2and3 {d) 1,2and3

Q.14 Creep paramalers helpin

{a) avoiding creep testing

(D) establishing steady slate creep rale in short
lime ]

{c) cslimaling permissible siress, temperature
ar lime

{d} explaining creep mechanism

Q.15 Assertion (A): In compression test of mild stegl,

the enginaaring stress Is greater lhan true siress
in posl elastic region.

Reason (R): In comprassion test, the cross-

section area of the specimenincreases.

{a) both A and R are lrue an¢ R.is (ha correct
explanationof A

(b) both A and R are true hut R is not a correct
cxplanation ol A

¢} Aislrue but Ris lalse

{d) Ais lalse bul Ris true

Q.16 Malerials having elongalion less than 5% are

considered brille. In such cases, lactor of salely
is based on

(@) yicld stress

(b} endurance limit

{¢) limitof proportionalily

(d) ulimate siress

Q.77 During tensile testing of a.specimen using a

Universal Tesling Machine, the parameters
actally measured include

(@) wrue stress and tue sirain

(b) Poisson's ralic and Young's madulus

(€) engineering stress and engineering strain
{d) foad and delleclion

Q18

In a tensile test, near the elaslic limil zone

(a) tensile siress increasas at a laster rale

{b) tensile stress decreases at a fasler rale

() tensile slress increases in {inear proportion
to the strain

(d) tensile stress decreases in linear proportion
la the slrain

Q119 Asserlion (A): Rubber is a brillle materiat,

Reason (R}: The post-alastic strainis negligible
inrubber.
{a) both A and R arg trus and R is the carrect
explanationofl A
(b) both A and R are true bul R is nol a correct
- explanation of &
(c) Als e bul R'is false

Ad} Ais false but Ris true

Q.20 Consider the following slatements:

Sumas

1. Mild stealls more elastic than rubber.

2. Young's inodulus of a malerial is used to
" represent the elaslicity of the malerial,

3. Greater the Young's modulus, grealer the

elaslicily.
Whicn of the above stalement(s) Is/are corract?
{a) Only2 (o) 1and3
(c) 2and3 {0) 1.2and 3
-
A
Stain

In the slress-strain curve shown above; the
dilferent modulii values are given as

Initial modulus = £

Secant modulus at A= £,

Tangent modulus al A = E,

Then

(a) £ >E>E,
€ E.>E>E

b) E>E >E
d) £>E>E,

Q.22 Steel has its yield sirength of 400 Nfmm? and

modulus of elaslicity of 2 x 10° MPa, Assuming
the material to obey Hooke's law up to yielding,
whal is its proof resilience?

{a) 0.8N/mm? (b} 0.4N/mm?

{c) 0.6N/mm? (d} 0.7Nimm?

Q.23 In stress-sirain curve, the area uplo elastic limit

slress indicates which mechanical propony?
(@) Ductility - {b} Sirength -
{c) Resilience {d) Noneollhess

h

|

. |
Q.24 An axial residual compressive slress due to'a

manufacluring procss is present on the ouler
surface of a rotating shall subjected 1o bending.
Under a given bending load, the fatigue life of
the shall in the presence of .the residual
compressive siress is

" (a) Decreased

{b} Increased or decreased, depending on the
exiernal bending load

{c} Neither decreased nor mcreased

{d) Increased ot

Q.25 Assertion (A): Plastic cfet'o]'mau'on is a funclion

of applied siress, lemperature and strain rate,

Reasaon (R): Plastic deformation is accompanied

by change in both Ihe internal and external slate

of the malerial,

{a) bolth A and R are rue and R is the comrect
explanationol A .

(b} both A and R are tnue but R is riot a correct
explanationof A

(c) Ais lrue but Ris false

{(d) Ais false but R is true

Q.26 Consider the foliowing statement:

For increasing the fatigue strength of welded
joints, il is nocessary 10 employ,

1. Grinding I

2. Coaling

3. Hammer peening

of these

(a) 1and2arecorrect

(b) 1andJ3arecomect

(c) 2and3are correct

(d} Allarecorrect

Q.27 Assertion (A); Ductita materiais generally absorb

more impac! loading than a brilla material.

Reason (RA): Ductile materials generally have

higher ultimate srrengih than brittfe materials.

{a} bolh A and R are (rve and R is the correct
explanalionof A

-{b} both A and R are rue bul R is not a correct

axplanationof A
{e} Aislue but Ris false
(d} Aisfalse bul Risue

Q.28 Assertion {A): Specimens forimpact iesting a'xé

nevernolched.

Reason {R}: A noich introduces tri-axial tensile
slresses which ¢ausa brillle fraciure.

{a) bath A and R are lrue and R is the correat

explanation of A
(b} bothAandRare (rue but Risnot a correct

explanationol A i {
(c) Alstrue bul Ris false ‘
(d} Aislalse bul Bis lrue

Q.29 WhJch of the following materials generally

exhibils a yield point?

() "Castiron

{b) Soft brass

{c} Annealed and hat rolled mild steel
{d) Cold rolled stesl

Q.30 Assertion {A); For most brillle materials, ‘the‘

ultimate strength in compression is much farger

than the ulimate skrengih in tension, )

Reason {R}: Many microscopic cracks, cavilies :

and flaws are presem in spec;mens used for

testing.

{3) both A and R are true and R is the correct
explanationof A )

{b) both A and R are true but R is not a correct
explanationol A

{c) Ais true but Ris false

{d) Aisfalse bul R is true

Q.31 Which of tho following properties is more sensﬂsvc :

loincrease in sirain rate?
{a) Yield sirength
{b} Elastic fimit



. {e)} Proportional imit
'd} Tensile strength
032 Ma!ch List-t with List-ll and setect the correst
answet using the codes given below:
- Listl {Propoerty)
: A, Tensitesirength
8. tmpaclstrengih
C. Bending sirength
D. Fatigue sirength

Propertles of Materials )
f.(@ 2() 3 & 5 (c
11. (¢} 12. (b) 13.{b) 14.(c} 15. (a)
21.{c) 22. (b} 23.(c) 24.0d) 25 (B)
31 (o) 32 @)

Properties of Materlals

1. (a)
 ByEuler'siormula
_ FEl
T

it means that buckling load depends only on '£”
for columns of identical cross- secsfcms and end
: oondmons

7T HTS

7 N\

Mg steet

Stross

!\{E

Strain
Both mild steal and HTS has neatly he same

slope for the sirass-sirain curve, €., same
Young's modulus.

i2.

List-ll {Testing machina)
1. Rotating bending machine
2. 3 pointloading machine

3. Universallesting machine

4. lzod lesting machine

Codes:

A B CD

@4 3 2 1

pa z 14

es2 1 4 3

g3 4 2 1

nuEn

6.(d) 7.{a) -8.{a) 9. (d) 10.(b)
16. {c) 17. (g} 18.(c) 19.({a) 20.{d)
26. {c} 27.{c) 28.{d) 29. (b} 30.{a)

{b}
Theincrease in britleness is due lothe decrease

in fracture slrain with increase in catbon conlent -

of steel.

{b}

Tha original area belore loading is considered in
engineering or nominal stress, and actual arca
duting loading is considered in true or actual
stress. For practical purposes, engineeting siress
is used within elaslic range.

{c)

A perfectly plastic materigl is incompressible,
hence densily remams constant !.mh load
application. i

A matal in ductile state is considered to be in
plastic slate and volume do2s not change.

{b}

With increase of tomperalure, creep increases
and becames intolerable when temperature
reaches to hall of metting point lemperalure, Such

13.

21.

a temperature is calle das homologous l 22.

temperalure.

{b)

Dlection

Ae = elastic deformalion

Ac = creep deformation

t =1oading lime '

Stage-l: Rale of creep delormallon dscreases
with lime.

Stage-Il: Constant rate of ¢regp deformation
sleady slate slage. -
Stage-lil: Rate of craep deformahon Increases
with lime,

{c)

Stress

Straln
Thus, E,> E_> E,

24.

26.

(b)
Prool resilience,
o 400%
= 2 o = 0.4 Nfmm?
Urae™ 38 T 2x2x10°
(d)
R‘ﬁ‘l‘"‘»‘ o,,, Tonsio guess

O gy Comprossive stress

When residual compressive siresses are induced
on tho outer surlace, the magnitude of the tensite

- siressis reduced, lhus coniributing to increased

fatigus lile.

{by
Following the elastic deformation. material
undergoes plastic deformation,

_llisalso characterised by refalion between stress

and strain at constant sirain rate and lemperalure.
Microscopically, il involves breaking alomic
bonds, moving atoms, then resloration of bonds.
Crystalline solids deform by slip in parlicular
directions.

Amosphous solids deform by viscous [low
mechanismwithout any direclionalily.

(c)

A polished surface by grinding can take more
number of cycles than a part with rough surface.
In hammer peening, residual compressive siress
lowers the peak 1ensile stress.



